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The supplementary material contains 9 diagnostic plots (with to some extent redundant 
information) for each of the data sets 5, 6, 7, 12, 13, 24 and additionally for data set 5 with 2 
omitted outliers, data set 24 with cut off, data set 24 with manipulated s.u.’s, and data set 24 
with 5 intentionally flawed reflections. A Figure is included that shows plots of residuals vs 
resolution and of observed versus calculates intensities for artificial data known to be free of 
systematic errors and contaminated with systematic errors due to inappropriate standard 
uncertainties in one case and due to 5 intentionally flawed intensity observations in the other 
case. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
Data set 5 Data set 5 (2 outliers 
deleted) 
Data set 6 Data Set 7 
    
A1 A2 A3 A4 
    
B1 B2 B3 B4 
    
C1 C2 C3 C4 
    
D1 D2 D3 D4 
    
E1 E2 E3 E4 
    
F1 F2 F3 F4 
    
G1 G2 G3 G4 
    
H1 H2 H3 H4 
    
K1 K2 K3 K4 
Fig. 1: Residual mean values and residual’s mean variances sorted by increasing intensity, (A), residual mean 
values sorted by increasing intensity,(B), Residual mean values and residual’s mean variances sorted by 
increasing resolution, (C), residual mean values sorted by increasing resoution,(D), residual mean values and 
residual’s mean variances sorted by residuals, (E), residual mean values sorted by squared residuals, (F), 
cumulative rare events sorted by increasing resolution, (G), and by increasing intensity,(H), and normal 
probability plots, (K) for data sets 5-7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Data Set 8 Data Set 9 Dat Set 10 Data set 11 
    
A1 A2 A3 A4 
    
B1 B2 B3 B4 
    
C1 C2 C3 C4 
    
D1 D2 D3 D4 
    
E1 E2 E3 E4 
    
F1 F2 F3 F4 
    
G1 G2 G3 G4 
    
H1 H2 H3 H4 
    
K1 K2 K3 K4 
Fig. 2: Residual mean values and residual’s mean variances sorted by increasing intensity, (A), residual mean 
values sorted by increasing intensity,(B), Residual mean values and residual’s mean variances sorted by 
increasing resolution, (C), residual mean values sorted by increasing resoution,(D), residual mean values and 
residual’s mean variances sorted by residuals, (E), residual mean values sorted by squared residuals, (F), 
cumulative rare events sorted by increasing resolution, (G), and by increasing intensity,(H), and normal 
probability plots, (K) for data sets 8-11. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Data Set 12 Data Set 13 Data Set 24 (no cut off) Data set 24 (cut off Io>3 
(Io))
    
A1 A2 A3 A4 
    
B1 B2 B3 B4 
    
C1 C2 C3 C4 
    
D1 D2 D3 D4 
    
E1 E2 E3 E4 
    
F1 F2 F3 F4 
    
G1 G2 G3 G4 
    
H1 H2 H3 H4 
    
K1 K2 K3 K4 
Fig. 3: Residual mean values and residual’s mean variances sorted by increasing intensity, (A), residual mean 
values sorted by increasing intensity,(B), Residual mean values and residual’s mean variances sorted by 
increasing resolution, (C), residual mean values sorted by increasing resoution,(D), residual mean values and 
residual’s mean variances sorted by residuals, (E), residual mean values sorted by squared residuals, (F), 
cumulative rare events sorted by increasing resolution, (G), and by increasing intensity,(H), and normal 
probability plots, (K), for data sets 12, 13, and the artificial data set 24 without (column 3) and with 
significance cut off (column4).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Data Set 24, manipulated 
 values according to eq. 
(2) 
Data set 24, 5 
intentionally flawed 
reflections according to 
Table 1 
  
  
  
A1 A2   
  
  
B1 B2   
  
  
C1 C2   
  
  
D1 D2   
  
  
E1 E2   
  
  
F1 F2   
  
  
G1 G2   
  
  
H1 H2   
  
  
K1 K2   
Fig. 4: Residual mean values and residual’s mean variances sorted by increasing intensity, (A), residual mean 
values sorted by increasing intensity,(B), Residual mean values and residual’s mean variances sorted by 
increasing resolution, (C), residual mean values sorted by increasing resoution,(D), residual mean values and 
residual’s mean variances sorted by residuals, (E), residual mean values sorted by squared residuals, (F), 
cumulative rare events sorted by increasinf resolution, (G), and by increasing intensity,(H), and normal 
probability plots, (K), for variations of the artificial data set 24 with intentionally introduced systematic errors.  
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Fig. 5: Plots of residuals versus resolution (left column) and of observed versus calculated 
intensities (right) of artificial data set 24 without systematic error (top), with manipulated 
s.u.s according to eq. (2) in the manuscript and with 5 intentionally flawed observations 
(bottom).   
 
